Spectra of rare earth elements, praseodymium, europium, gadolinium, dysprosium and ytterbium (Z=59 to Z=70) have been recorded from a high temperature (T =I-1 .4 keV) -low density (n =1013cm-3) tokamak plasma, in the 50-200 A range. The &solute
brightnesses of the lfnes originating in 4-4 transitions of Cu I and Zn I-like ions of the above mentioned elements have been measured by means of a photometricallv calibrated grazing incidence spectrometer. qewly id+$ntified+Cu I-li+ke, 4 s 2S,,2-up 'PI,, transitions in P r 3 0 , Eu3' , Gd3' , Dy37 and Yb4' , and intercombination transitions 4s2 'So-4s4p 3P, in the Zn I-like ions of the mentioned elements are presented. The identifications are based on interpolation of previous experimental results, ab initio energy level computations using the RELAC code and are substantiated by the time histories of individual spectral lines. The experimental line intensities of the Cu I and Zn I-like ions are compared with those predicted by a collisional-radiative model under the conditions of the tokamak plasma.
The present work was motivated by the potential use of Cu I and Zn I-like lines of the rare earth ions as electron density diagnostics of high temperature plasmas. Many of the lines of interest have been previously identified by Reader and Luther (1981) and Doschek g . (1987) for the copper isoelectronic sequence. In the Zn Ilike sequence, the 4s2 'So-4sbp 'P, lines have been identified for the elements of interest by Reader and Luther (1980) and Acquista and Reader (1984) . Recently, Hinnov et al. (1987) , have measured intercombination lines of rare earth ions, isoelectronic with Zn I. However, one of the elements we were interested in, europium, has not been investigated by Reader and Luther (1981 ) . We measured and identified in the spectra emitted by th+e TEXT tokamak plasma, lines emitted by 4s-4p, The experimental conditions are similar to those described by Finkenthal & c. (1986) .
The spectra, in the 50-200 A range, were recorded by a grazing incidence timeresolving spectrograph, GRITS (Hodge, Stratton and Moos 1984) . lines; a work in progress is discussing the l i n e i n t e n s i t i e s o f s i n g l e t , intercombination and forbidden lines. The 4s' 'P-QsYp 3P1 lines have been identified, as in the Cu I-like case, by comparison with ab initio interpolated values and comparison of the time histories of the candidate lines with those of the known 4 . 3 ' 'So-4s4p 'PI transitions. Figure 1 shows the spectra of europium, gadolinium and dysprosium between 54 and 106 A. All the spectra show a similar pattern: a band at the shorter wavelength side and a relatively narrow region containing a few bright lines. These bands have befn an 1 zed in a previous wtrlf (Finkenthal &. 1986 ) and shown to originate in 4d -4dP-'4f and ~p'4d~-4~'ild transitions of ions isoelectronic with Pd I to Rb I. The line spectrum, at the longer wavelength side is dominated by the resonance transitions in the Cu I and Zn I-like ions. Table 1 presents the identification of the EUJ" lines. Besides the ab initio calculations, interpolated values from the work of Reader and Luther (1981) were used to predict the wavelengths. The identification was quite straightforward for the strong lines presented in the table. +Table 2,presentg the newly identified 4s 'S1 '-4P 'P1/' transitions in pr3"+, Eu3' , Gd3 ' , Dy3' and Yb4' ions. If the populations of the two levels ' P , , , and 'P,,, would be at Boltzmann equilibrium, the lines under discussion would be an order of magnitude weaker that those originating from the us 2S,,z-4p 'P3/, transitions. However, at the relatively low tokamak Table 3 presents the computed wavelengths of the intercombination, magnetic dipole and magnetic quadrapole lines. In the p r e s e n t w o r k w e o n l y p r e s e n t t h e identification of the intercombination 
